This paper analyzed the relationship between government capital expenditure and private investment in Nigeria using time series data spanning from 1981 to 2016. Government capital expenditure was disaggregated into different components and ADF unit root test was employed to establish the stationarity properties of the variables in the model. The result of Johanson co-integration test revealed that the variables have long run relationship. Co-integration regression results suggested that capital expenditure on physical assets and defense displaced private sector investment while government capital expenditure on human capital and public debt servicing promote private sector investment in Nigeria. The results of T-Y causality revealed the bidirectional causality between private sector investment and government capital expenditure in Nigeria. Based on these findings, the paper recommends that government capital expenditure should be channel to human capital in order to promote private sector investment in Nigeria. In addition, the Nigerian government should pay more attention to capital expenditure on physical assets since it has a significant impact on private sector investment. Lastly, Nigeria government should address the issue of budget delay, corruption, and mismanagement in Nigerian institutions.
Introduction
Over the past decades, the relationship between government capital expenditure and private sector investment has formed part of the debatable issues in development economics (Xu and Yan, 2014) . The debate is premised on the role of government capital expenditure in stimulating private sector investment. Since private investment is regarded as a panacea to economic difficulties such as unemployment and low productivity which almost crippled the progress of developing countries. Obviously, the debate has degenerated into two strands which centered on whether government capital expenditure substitute, complement or match private sector investment. These strands are known as "Crowd-out Hypothesis (Ricardian Equivalence theory)" and "Crowd-in Hypothesis". Besides, Adolf Wagner, a German Economist also submitted that the relationship between government capital expenditure and private sector investment is better explained by "Wagner Hypothesis". The classical school of thought who propounded the "Crowd-out Hypothesis" argued that an increase in government capital expenditure depresses private investment which in turn retards economic growth (Xu and Yan, 2014) . This is premised on the fact that interest rate rises as government capital expenditure rises and hence discouraged private investors from stepping up investment due to the decline in the amount of loanable fund. Furthermore, the Classical school of thought claimed that an increase in government capital expenditure financed through taxes exacerbates the economy by increasing the costs of inputs and hence discouraged private investors. These arguments are better summarized by the Ricardian Equivalent theory ISSN: 2581-3358 Available online at Journals.aijr.in
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which suggests that an increase in government capital expenditure financed by market borrowing or taxes posed a great danger to the private sector by reducing the availability of credit and increasing the real cost of capital (Adji and Alm, 2016) . Contrariwise, the Keynesian school of thought who pioneered the "Crowd-in Hypothesis" asserted that an increase in government capital expenditure elates private investment by promoting economic activities. Most especially, government capital expenditure on infrastructure (such as roads, communication services, electricity, among others) reduced the cost of production by allowing firms to produce and transport more efficiently. In addition, government capital expenditure on human capital (such as education and health) helps to increase firms' productivity and hence increases their returns or profitability. The Wagner hypothesis, in contrast, suggested that the relationship between government capital expenditure and private investment depends on the size of government. This view argued that government capital expenditure complements private investment at the initial stage and the relationship changes to being substitutive as government expands the scope of its activities (Foye, 2014) . This lack of consensus in the theoretical literature gave rise to many empirical studies (Yovo, 2017; Makuyana and Odhiambo, 2018; Akinlo and Oyeleke, 2018) that are inconclusive. Consequence upon these arguments, the net effect of government capital expenditure on private investment is an empirical question. This paper contributes to the existing studies in three different ways: Firstly, the paper disaggregated government capital expenditure into different categories such as capital expenditure on physical assets, defense and internal security, human capital and public debt servicing in order to ascertain the kind of government capital expenditure that promote or retard private investment in Nigeria. This is very important as most of the recent studies except Gbenga, Babatunde and Esther (2015) ignored the heterogeneous nature of government capital expenditure in Nigeria. Secondly and most importantly, the paper analyses the impact of defense spending (which has attracted much attention because of the rising activities of NigerDelta Avengers, Boko-Haran insurgency and Headmen/farmer crisis) on private investment in Nigeria. Thirdly, the paper employs robust single equation techniques to determine the long run impact of government capital expenditure on private investment in Nigeria. These techniques are superior to the techniques used in the existing literature because they better addressed asymptotic bias and dealt with the problems of endogeneity and serial correlation of OLS. Importantly, single equation techniques produce statistic that better approximate standard normal density. Finally, the paper probes the direction of causality between government capital expenditure and private investment in Nigeria using Toda-Yamamoto (T-Y) causality test.
Literature Review
The relationship between government capital expenditure and private investment remains a major discourse in development literature. At the height of the discussions, two major hypotheses were propounded; these are the "Crowd-out and Crowd-in Hypotheses". The "Crowd-out Hypothesis" suggests that government capital expenditure retards private investment. According to Voss (2002) , government capital expenditure financed by market borrowing lowered loanable fund and increase the real cost of capital to the private sector. In addition, government capital expenditure financed by taxation aggravates the economy and increase the cost of inputs, leading to a reduction in the expected output growth and private investment (Khan and Kumer, 1997) . The "Crowd-in Hypothesis" on the other hand shows that government capital expenditure promotes private investment. This view argued that government involvement in economic activities is very crucial in the growth process of any nation. As a result, the theory encourages government involvement in economic activities through the use of deficit called fiscal policy. This Keynesian argument was based on the principle of multiplier where a change in government spending induces a greater change in output (Olweny and Chiluwe, 2012 et al., Adv. J Social Sci.; Vol. 6 Issue 1, pp: 71-82, 2020 of their impulse response functions indicated that public investment is positively related to economic performance in most countries and negatively related to economic performance in Finland, the UK, Sweden, Japan, and Canada. Furthermore, they reported that public investment hinders private investment in Belgium, Ireland, Finland, Canada, Sweden, the UK, and promotes private investment in the rest of the countries. On the contrary, Nguyen and Phong (2018) probed the effect of public expenditure on private investment and economic growth in Vietnam using a panel vector auto-regression combined with GMM from 1990-2016. Their findings revealed that public investment and state sector investment have a positive long-run effect on economic growth in most industries. In the same vein, they submitted that public investment is positively related to domestic private investment and foreign direct investment both in the short-and long-run. Moreover, Akinlo and Oyeleke (2018) used error correction model to analyze the relationship between government expenditure and private investment in Nigeria over the period 1980 to 2016. Their findings indicated that inflation and interest rate have a significant adverse effect on private sector investment in the long run, while government expenditure is positively related to private investment. Furthermore, Akinlo and Oyeleke (2018) revealed that interest rate and government expenditure exerted a significant positive impact on private investment in the short-run, while GDP per capita and inflation deterred private investment. In a similar vein, Nguyen and Trinh (2018) explored the impact of public expenditure on private investment and economic growth in Vietnam from 1990 to 2016 using autoregressive distributed lag (ARDL) model. They reported that public investment boosts the level of private sector investment in the short-run, whereas it hinders private investment in the long run. Additionally, the results of their analysis indicated that private investment, state-owned enterprises, and foreign direct investment promote economic growth in the short while only state-owned capital stock has positive impacts on economic growth both the short and long run. Furthermore, Makuyana and Odhiambo (2018) used a time series data spanning from 1970 to 2014 to examine the contributions of public and private investment to economic growth in Zambia. It is evident from their ARDL results that gross public investment, infrastructural public investment decreased private sector investment both in the short-and long-run. Additionally, Makuyana and Odhiambo (2018) reported that public investment in non-infrastructural discourages private investment in the short-run while a positive relationship exists between the two variables in the long-run. Also, the authors submitted that private investment contributes more to economic growth than public investment in Zambia in the short run and long run. Borkovic and Tabak (2018) looked at the relationship between public investment and the productivity of Croatian firms over the period 2007-2015 using Ordinary Least Square (OLS) method. The results of their analysis indicated a significant plausible relationship between government investments and total factor productivity (TFP) at the firm level. Besides, Borkovic and Tabak (2018) reported that government investment harms state-owned enterprises in Croatia. Contrariwise, Yovo (2017) attempted to analyze the relationship between public expenditure, private investment, and economic growth in Tongo using time series data spanning from 1980 to 2013. The results of their two-stage least squares technique shown that any attempt to increase public expenditures in Tongo will crowd-out private sector investment in the country. Also, Yovo (2017) revealed a significant positive relationship between federal spending and economic growth. Dreger and Reimers (2016) looked at the long run relationship between public and private investment in the euro area from 1991 to 2012 using econometric panel techniques. The study submitted that the error correction equation behaved as expected, and the error correction term was consistent with the a priori expectation. Moreso, Dreger, and Reimers (2016) reported that GDP, interest rate, and private investment are co-integrated in the long run. Similarly, Andrade and Duarte (2016) used ADL models to investigate the impact of public and private investment on economic growth in Portugal over the period 1960 to 2013. They submitted that public investment has a positive effect on output and private investment, whereas public debt harms public and private investments.
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On the contrary, Dash (2016) who evaluated the relationship between public investment and private investment in India over the period 1970 to 2013 using ARDL model reported that public investment decreases private investment both in the long-and short-run. In addition, Dash (2016) revealed that public investment in infrastructure complements private investment in India. Teklay (2016) attempted to examine the impact of government capital expenditure on the growth of private sector investment in Ethiopia from 1981 to 2014. The multiple regression analysis and co-integration methods results revealed that capital expenditure promotes private investment in the long run. Similarly, Gbenga, Babatunde, and Esther (2015) analyzed the impact of public investment expenditure on private investment in Nigeria from 1980 to 2011. Using error correction framework, the study revealed that central government aggregate investment expenditure and expenditure on defense, health and transportation and, communications promote private investment while central government investment expenditure on education deters private sector investment. Furthermore, Sinevicienea and Railieneb (2015) examined the nexus between government size, tax burden, and private investment in the European Union (EU) countries using cross-sectional data over the periods 2003 to 2012. The descriptive analysis method revealed that government size and the tax burden are not the only factors discouraging private investment in the EU countries. This finding arguably lent credence to Borkovic and Tabak (2018) and Andrade and Duarte (2016) who submitted that capital expenditure encourages private investment. Xu and Yan (2014) examined the relationship between government and private investment in China using time series data spanning from 1980 to 2011. The Structured Vector Auto-regressive model employed revealed that government investment in public goods has a significant positive impact on private investment while government investment in private goods, industry, and commerce has a significant negative effect on private investment in China. Also, Njuru et al. (2014) attempted to investigate the effect of government expenditure on private investment in Kenya over the periods 1963 to 2012. The study adopted the VAR technique, and the results suggested that both recurrent and development expenditure enhanced private sector investment. This finding contrasts the results of Afonso and Aubyn (2019), Yovo (2017) and Dash (2016) . However, it corroborated Nguyen and Phong (2018), Akinlo and Oyeleke (2018) and Xu and Yan (2014) . Foye (2014) employed Ordinary Least Square Model to probe the relationship between public capital spending and private investment in Nigeria from 1970 to 2006. The result of the study revealed that public capital spending crowd-out private investment while public capital spending lagged one-time crowd-in private investment It is evident from the literature reviewed that there is no consensus on the relationship between government capital expenditure and private investment. Some researchers (see Nguyen and Phong, 2018; Akinlo and Oyeleke, 2018; Borkovic and Tabak, 2018 and Andrade and Duarte, 2016) provided evidence in support of "crowd-in hypothesis" while another group of researchers (see Afonso and Aubyn, 2019; Yovo, 2017 and Dash, 2016) found evidence supporting "crowding-out hypothesis". Few others (see Nguyen and Trinh, 2018; Makuyana and Odhiambo, 2018 and Xu and Yan, 2014) reported missed results. It is important to note that the relationship between government capital expenditure and private sector investment depends on the nature of capital expenditure examined and the technique of analysis used. Therefore, this study disaggregated government capital expenditure into different categories such as capital expenditure on physical assets, defense and internal security, human capital and public debt servicing to ascertain the part of government capital expenditure that promotes or retard private investment in Nigeria using cointegration regression.
Methodology and Sources of Data
The paper adopted Xu and Yan (2014) model to probe the relationship between government capital expenditure and private investment in Nigeria. Xu and Yan (2014) disaggregated government capital investment into government fixed asset investment in public goods and state infrastructure (Gpb) and, government fixed asset investment in private goods (Gpr). The model is expressed geometrically as follows: et al., Adv. J Social Sci.; Vol. 6 Issue 1, pp: 71-82, 2020 Considering the Nigerian economy, the study extended Equation 1 by disaggregating government capital expenditure into further categories. Importantly, the paper recognized the enormous attention given to defense and internal security in the country and technically incorporated government capital expenditure on defense and internal security in the model. The augmented version of Xu and Yan (2014) where PRI is private investment and it is measured by the difference between gross fixed capital formation and total government capital expenditure, GCEPA is government capital expenditure on physical assets measured by capital expenditure on economic service, GCEHC is government capital expenditure on human capital measured by capital expenditure on social and community service, GCEDS is government capital expenditure on defense and internal security proxied by capital expenditure on administration and GCEPD is government capital expenditure on public debt servicing proxied by capital expenditure on transfer. ln denotes natural logarithms, t is time series, α0 is intercept, α1 to α4 are the slope of the coefficient of independent variables and ε represents the error term. The a priori expectations are expressed geometrically as α1, α2, α3 and α4> 0
Estimation Techniques
The paper employed both descriptive and econometric analysis using Eviews 9.0 econometric package to examine the characteristic and the dynamic relationship between government capital expenditure and private investment in Nigeria. The econometric analysis begins by determining the stationarity properties of the variables using Augment Dickey Fuller (ADF) test. This was done to avoid spurious estimates and causality results. The basic test statistic for ADF is presented below: and 5 represented untrended and trended ADF test statistic respectively. These two equations were used to determine the order at which the variables were integrated and a variable is said to be integrated at level or I(0) if the ADF test statistic is greater than the critical value at 5 percent otherwise, the variable is I(d) where d represents the number of times the variable is differenced before it becomes stationary. Having found that all the variables were integrated of order one I(1), the paper determined the optimum lag. In addition, VAR Residual Serial Correlation LM test and Inverse Roots of AR Characteristic Polynomial were employed to test the residual for serial correlation and dynamic stability respectively. Moreover, Johanson co-integration method was used to probe the long run relationship between government capital expenditure and private investment. The basic test equation of Johanson co-integration is stated below: Furthermore, the paper adopted a non-stationary technique otherwise known as co-integration regression to investigate the relationship between government capital expenditure and private investment. The cointegration regression comprised Fully Modified Ordinary Least Square (FMOLS) developed by Phillips and Hansen (1992) , Canonical Co-integrating Regression (CCR) introduced by Park (1992) and Dynamic Ordinary Least Square (DOLS) put forward by Saikkonen (1992) and, Stock and Watson (1993) . These techniques addressed the asymptotic bias, and dealt with the problems of endogeneity and serial correlation in Ordinary Least Square model.
Data Sources
The study sourced for annual time series data for 36 years covering the periods 1981 to 2016 from the Central Bank of Nigeria Statistical Bulletin and World Bank Development Indicators. This time frame is considered because the Federal Republic of Nigeria experienced an increase in the level of capital expenditure and pays more attention to private investment in Nigeria. Figure 1 presents the natural logarithms of the dynamics of government capital expenditure and private investment in Nigeria. ISSN: 2581-3358 Available online at Journals.aijr.in Olaifa et al., Adv. J Social Sci.; Vol. 6 Issue 1, pp: 71-82, 2020 It can be observed from the figure 1 that the natural log of private investment trended downward between 1981 and 2002. However, a significant improvement was recorded in the level of private investment from 2005 to 2016. Table 1 presents the results of descriptive analysis and the Jarque-Bera statistics suggested that all the variables except LGCEPD are normally distributed. In Table 2 , the results of untrended and trended ADF test revealed that all the variables are not stationary at level. However, they are all stationary at first difference. Hence, the paper concluded that all the variables are integrated at order one. 
Analysis and Discussion of Results

Pre-test Results
Furthermore, the results of the lag length selection criterion presented in Table 3 revealed that SC suggested 1 as optimal lag, LR suggested 2 while AIC, FPE and HG suggested 3. In order to identify the most appropriate lag length, the conducted VAR autocorrelation LM test. The results of the VAR autocorrelation LM test presented in Table 4 revealed that a lag order of 2 strongly rejected the null hypothesis of no serial correlation. Furthermore, the study employed Inverse Roots of AR Characteristic Polynomial to determine the stability of the model and result of the Inverse Roots of AR Characteristic Polynomial presented in Figure 2 indicated that the VAR autocorrelation model is dynamically stable as there was no root outside the unit circle.
Co-integration Results
Consequence upon the results of the VAR residual serial correlation LM tests, the paper estimated the Johanson co-integration test (which is capable of producing better long-run coefficient estimates compared to Engle-Granger based co-integration test) and T-Y causality tests with an optimal lag order of 2. The results of trace and the maximum eigen-value of the Johanson co-integration test presented in Table 5 suggested three co-integration equation at 5 percent level respectively. et al., Adv. J Social Sci.; Vol. 6 Issue 1, pp: 71-82, 2020 
Co-integration Regression Results
Having established the log-run relationship between government capital expenditure and private investment, the study estimated the long-run impact of government capital expenditure on private investment in Nigeria. It can be observed from the results presented in Table 6 that the three techniques generated very similar results for each variable except for the slight difference in the estimates of DOLS. For the results of DOLS, government capital expenditure on physical assets has a significant negative effect on private investment in Nigeria. This implies that a one percent increase in government capital expenditure on physical assets lowers private investment by 0.38 percent, other things being equal. By implication, government capital expenditure on physical assets significantly deters private investment in Nigeria at 1 percent significant level. This finding contrasts a priori expectation, however, it corroborated Afonso and Aubyn (2019), Yovo (2017) and Dash (2016) who submitted that government capital expenditure hindered private sector investment. On the contrary, government capital expenditure on human capital has a positive significant relationship with private investment at 1 percent level. This implies that a 1 percent increase in capital expenditure on human capital promotes private investment by 0.58 percent in Nigeria holding other variables constant. This finding conforms to theoretical prediction and the substantial part of the literature most especially Teklay (2016) , Njuru et al. (2014) and Foye (2014) who reported a positive relationship between government capital expenditure and private investment in Nigeria. However, the results contradicted Gbenga, Babatunde and Esther (2015) who submitted that central government investment expenditure on education deters private sector investment in Nigeria. The results further revealed that government capital expenditure on defense and internal security and public debt servicing improved private investment in Nigeria although the impact was very small and insignificant at 10 percent level. For the results of FMOLS and CCR, government capital expenditure on physical assets exerts no positive influence on private investment in Nigeria despite the annual increase in the amount of money targeted at improving the infrastructural facilities in the country. This poor performance of capital expenditure on physical assets is attributable to the mismanagement, budget delay and the escalating rate of corruption in Nigeria. However, the coefficient is significant at 10 percent level. The result suggests that a 1 percent increase in government capital expenditure on physical assets reduces private investment by 28 percent ceteris paribus. This result contradicts theoretical reasoning but it conforms to the estimate of DOLS. Furthermore, the results of FMOLS and CCR revealed that government capital expenditure on defense and internal security has a significant negative effect on private investment in Nigeria. This suggests that though the share of government capital expenditure on defense and internal security has been rising in Nigeria, it exerts no significant influence on private sector investment. This can be attributed to the use of outdated security measures, rising level of corruption, budget delay and mismanagement in Nigeria. Besides, the sign born by the coefficient of government capital expenditure on defense and internal security contrasts a priori expectation and the result of Gbenga, Babatunde, and Esther (2015. In addition, government capital expenditure on public debt servicing has an insignificant positive effect on private investment in Nigeria. The result of R square adjusted for DOLS suggested that the covariates explained a significant variation in private investment in Nigeria.
Toda-Yamamoto Causality Results
Empirical results of the Toda-Yamamoto Causality test presented in Table 7 revealed evidence of bidirectional causality between 1) private investment and government capital expenditure on physical assets 2) private investment and government capital expenditure on human capital and 3) private investment and government capital expenditure on defense and internal security in Nigeria. Meanwhile, the results indicated absence of causality between private investment and government capital expenditure on public debt servicing at 10 percent significant level. 
Conclusions
This paper analyzed the relationship between government capital expenditure and private sector investment in Nigeria from 1981 to 2016. Co-integration regression was used to investigate the long run impact of government capital expenditure on private sector investment while the direction of causality between government capital expenditure and private investment was examined using T-Y causality test. The results of the Co-integration regression revealed that government capital expenditure on physical assets, defense and internal security crowd out private sector investment in Nigeria. Though these results contradicted theoretical reasoning, it is not totally unexpected. This is because corruption has eaten deep into the fabric of the institutions responsible for the provision of physical assets in Nigeria. Also, the security structure in Nigeria is characterized by massive fraud, corruption, and misappropriation of fund which made it difficult for them to employ recently developed security measures to address the security lapses in the country. Similarly, the National Assembly often delayed the passage of the budget for political gain and self-interest which slow down budget implementation and in most cases resulted to the return of unspent budget even ISSN: 2581-3358 Available online at Journals.aijr.in Olaifa et al., Adv. J Social Sci.; Vol. 6 Issue 1, pp: 71-82, 2020 in the face of infrastructural deficit and unrest. Furthermore, government capital expenditure on human capital and public debt servicing strengthen the level of private sector investment in Nigeria. The results of the T-Y causality test indicated a bidirectional directional causality between government capital expenditure and private sector investment. Based on these findings, the paper recommends that capital expenditure should be channel towards human capital to promote private sector investment in Nigeria. Besides, the Nigerian government should pay more attention to capital expenditure on physical assets since it has a significant impact on private sector investment and address the issue of budget delay, corruption, and mismanagement in Nigerian institutions.
